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lO^HTIFIBBS 

IBSTBACl ' _ 

HandatoEf Eetj^Eeaent fcecaase of chEonological aTge is 
coaing ander Increasing attack and, at least in the Onited States,^ it 
is likely that tlxere aay soon be legislative prohibitions against 
forcing individaals to retire because of age. As a consegnence thete 
is^ renewed interest in redefining retireaant criteria in tar as of a • 
fonction^l age concept «hici( aoald give doe' attention to individual • 
variability in the. aaintenance and tevelopaeot of -l^ehavioral 
coapetence. This paper calls ajbten-€ion to a noaber of probleas with 
the. andifferentiated'use ~of;tlie functional age concept and indic&tes 
a aaabe^ of possible alternfitive approaches, scae of which aay be 
*aore appropriate for application to retireaent issaes than others. .A 
distinction is aade between faocti^nal age as a general^index 
japplicable to basic psychophysiological aachanisas and a aatrix of 
functional agtfs referring to specific social or' ecvironaental 
situations. (Author) 



* Beprodactions sappliad ^EDBS are the^est that can be eade ^ 
« froB the original docuBent. * 
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4 * ' Functional Age and Retirement' 

• . ' ■ ■ . ■ .-. ' ■ 

. . ^ IC, Warner Schaie * ^ . % . ' ^ 

Apd'rus G^ontology ^Cqnter, University of Southern California 

•Introduction _ ■ ^ 

Mandatory retirement because of* chronological age is coming under / 
increasing attack and-, at least in the United States of America, it is 
not unlikely that there m^y soon be, legislative prohibitions to retiring 
individuals for reasons of age.' As^^ conseqi^ence there is much renewed 

Xintere^ in redefining retirement criteria iii terms of a functional age 
concept which would giye due' attention to ind|.vidual' variability in the 
maintenance and development of behavioral comjl^^tence. The purpose of this 
paper is to call attention to a number of problems with the uhdifferen- > • 
tiated use of the* functional age concept and. to indicate a number of- 

'^possi'ble alternative approaches, some of which iay be more appropriate 
^•^for application to retirement issues than otheM. In this context it^ 
will be necessary to distinguish between functi^i^al age as a general • ' 
index applicable to basic psychophysiological mechanisms (for fexampi^, 
timing mechanisms involved' in the feedback loop between cardiac and cortical 
functions* governing behavior or eff^iciency cff cor^tlcal functipning such 
as measured by the CNy), and a matrix of funcfelonai ages referring to 
specific social or environmental situatfibna^ In the first instance we 
wo|ld, of course, be concerned with* ANS' and fcNS in^fegrity as' they affect 
beljiavior, in the latter instance our concern is with the measurement of 
behavioral competence ii^ specific situations in individuals havi-ng 
speckled charajcteristics. ' . , 



^ A more compreliei^ive preview of some of the methodolo^cal is^es 
related to functional age may be found in. Schaie an<^-^haie (1977). . 



Alternate MQ<i,glS OL ?m(i%iQJ\^l ' ^ - 

I will now tryfc to identify what seem to be the majpr alternatives 
fot defining functional age* First, we may note a straightforward longe- 
vity model, that is one based on functions which bear linear relations 
in individual differences in life exDeetanav ^ as measured at any 
particular point of the ^ife span.- Second, we have a model based on 
residual life expectancy . Such a model requires sets of linear 
relations of variables to individual differences in residual life 
expectancy, possibly with dif fer^ntisd functions depending upon the li/e 
stage and generational menlbership (functionally defined!) from which 
residual, life expectancy is to be estictated. The first two models seem 
to differ primarily in that the first probably irtvoives identification of 
predominantly genetic parameters, while the second, when taken from a 
base past adolescence' would largely entail differehtial impact of 
environmental parameters^ (For a forifial discussion of ^possible models 
for the segregation of genetic and environmental .variance in developmental 
problems see Schaie, 1975)» ' ' * • 

A third model seeks to define the linear, relation of a sef^of behav- 
ioral functions which covary invers^y with chronological age, \The' para- 
metpr to be fitted*" here is thfe individual's standing on such function ^as 
indicating that he is parallel',* retarded or advanced on ^uch function as 
compared to his chronological age peers. ^A fourth model defines a funo- 
tional prcfcfci^le^hought to be oR rjaximal behavioral consequence, and is con- 
cerned in determining whethfer a ^i^ven- individual falls below or exceeds a 
P)f*ofile characteristic of his .or her chronological age by some critical 
.v^lue. A fifth model defines functions in r*elatiori to 'a criterion /variable 

of adaptation or behavioral ^competenc* (see Schaieri1976) , and then plac^ 
*. » ' • 

^ indi'viduals in relation to either normative values or as^* proportions of 

optimal ley el > Finally,* a sixth model is concerned with the^capabiiity 

-of the individual to acquire .or r*^acquire skills regardless of present 

performance level* Here the piarameter to be estimated is the degree of 



plasticity of t!Te human organism in relation again to some t)ptimal 
Dlasticltv level presumably .attained in vyoung adulthood. It should - ^ 
be noted here that models three grid four assume an irreversibly decre- 
ment model of aging, that model five ex^)licates an adult stability 
model, and that model six involves the concept of decrement with compen-. 
satlon (Schaie, ^1973; 1977)- 

ImttliQatlons of Alternate Models for Retirement; Issues 

0 

I^ife expec tancv model . This model assumes that there ^s a set of ^ , . 
parameters which are linearly related to longevity (e,g, Jalavisto et al.*^. 
1964). To' find the best fit we would simply need to estimate the regression* 
6f such parameters upon chronologidcil age at death- In principle a single- 
*cohort longitudinal. study would^suffice, from that p^int in life which - 
all 'parameters thought^ to h^ve predictive v&lu^ boruld be assessed, until that 
point where all members of the panel. had died. However, such a process,, 
time-consuming as'it^would be, would not provide generalizable data - 
without making the strong assumption* that neither cohort 'difference's no^ • 
secular trends were operating over the period, for which data were obtained. 
The cohort-sequential (longitudinal sequence) approach would therefore be 
more desirable. Having obtained the ^appropriate regression equatibns we 
could then estimate functional life expectancy for a given individual an^l 
report hi^ or her functional age in relation to the population average. 
Suoh an ilidex would be- quite useful for insurance scheih^s in that it would 
yield a Value which would place all individ.uals in the same relative 
posi\:ion/ with regard to their individual life expectancy. This index, .of 
course, /would tell us nothing about the functional capacity of the individ4al, 
and thu^ would'not be helpful for issues of retirement. 

. / . • . : • . • : 

lyesidtlal Life Expectancy , In oontradt to the\ simple life expec- 
,tahcy mod^l samples' at many ages would need to be followed, ^ach to their • 
pemise. Here is, of course, a natural illustration where several cohobts 
would have to be observed simultaneously over time. Regression equations. 



■ < ' ' / - . . . • - 

in this case, 'Woiifd*l)e 'specific to each ^ge -ievel at which prediction 
of residual life-expectancy is* made. . * ; 

4 

"The secojAd iSttdel may be more powerful in tljat it would be more real- 
-;istic to fit measurements of an individual's state at a given chroriolo- 
gical'age to residual life exp^ctanoy,- rather than to absolute life ^pec- 
tancy. Regardless. of the age at which predictors are measured (Tamplin, 
1959)* Also, econo^nic 'forecasters developing manpower plans disregarding 
mandatro^r retirement, may well wish to have% estimates of residual life* 
expectancy for the staff of a particular industrial organization in 
6rden to estimate future labor turnover. * 



Behavioral Functions . The most commonly used model is represented 

i« work' such as that of Dirkeh ( 1972) arid the Boston Normative "Aging study 

(pell, Rose & -Damon, 1972). Although quite appealing, it. is ^a most 

insidious approach, since it requires acceptance <5f the irreversible 

decrement model of hurfan aging, and requires the search for age 

functions that decline while ignoring those which show different 

patterns. When based uporv cross-sectional dat'a it most likely will 

result ^.n .the definition of cohort rather than age functions. The age 

function approach requires a cataloguing of the entire domain of human 

capacity and performance, with- subsequent factor or. cluster analyses 

(e.g. Clark, I960), to discover those variables which have similar age 

functions. Longitudinal sequences would be required to assure ue that 

♦ • • " 

we are re ally talking about age functJ.ons' (slopes) rather than 
bif fef^eftees between cohorts (levels). We would* expec^ that whilfe there 
might be a ^single optimal fit for any such cluster, the joint assessment . 
Qf all, accounting for most of the individual *diffe^ences l<i performance 
, and capacity*, is likely to be non-dinear in natyre, and'would thus ^^fca^e 
the model . • w * * * * , 



If a r^epresentative set of functions could ,be ^ound then £unc- 
tional age would be defined as the regression of their linear combina- , 
tion' upoa chifonological>ge^_ The resulting ^ index A/ould be most jtieavily ' 
weighted for thbse components which show decretaeht and would iWve the same 
questionably ^at)us as the .mental age (MA) -concept in th^ measurement of 
intelligence; ^hat is, it Vpuld be an elegant exercise in fitting numbers' 
to persons witl 
Schaie, 1976), 



to persons with no pretense of exteV^nal validity (Schaie & Gribbin.,' ^975; 



Functional Prof ire . A •much more reasonable approacn is jiresented 
%y the cdncept of a functional profile, advocated by Keron and j^own- ( 1969}^^ 
Some* basic flaws rtmain, however.- The functional profi-le is al^ 
handicapped by the fact that age functions can be defined only where there 
is significant decrement. The fpnctipnai profile* will yield 
a, series of indices, for each- of iwhich one coyld Specify j^nii^a required 
for adequate performance in certain life situations. 

i ' « 

Optimal Lev^l . A somewhat different approach to functional age ^ 

would be the' def initiorl of optimal levels- for a given function. Such* levels 
i 

might well differ .depending upon tliyfe life stage of the individuals as well 
as the societal requjLr.ements Xor performance on a given variable at a 
particular historical point in time (e^g. Sohaie & Strother, 1968). ' 
Individuals' function could thet^.be described as a proportion, of optimal 
le.vel. Such proportions could be", regressed upon, chronological ag^ or birth 
bohort to determine linear * functions. Ideally,- however, assessments of 
proportion of optimal level could, be related directly to, csriterion situations. 
.If we assume. that much of the variability in complex adult function. i§ likely 
to be determined by inter-generational differences and socio-cultural secular 
trends, we might well be better off to switch -from the concept of functional 
age to that of functiorlal^ level. - ' ' ' 



Functibnal level in this model would be described as the ratio of 
^observed performance to^ that proportion of optimal performance which 
would empirically be determined to be of average adegufTcy with respect to 
the criterion 'variable. Any norma'tive data collected by age would be* 
purely cohort-specific, and while they would characterize age d^ifierpnces 
kn functional performance at a particular point in tinje, would h^ve no ' 
* relevan'ce for the determination of age, changes within individuals • 



Plasticity Level . If -one were to consider ap age decrement with 
compensatiofi model, it will not sufrice to provide an estimate of the 
individual's functional level of performance, butiOtre must further 
consider to what extent that level can be mod^ified by suitable intervention 
We are here considering the degree of plasticity of adult behavior, which 
becomes quite critical when -we assume that many of the .disadvantages of the 
elderly may not be accountable by physiologicaP. deterioration, but rather 
must be attributed to the lack of use', faiilure to acquire critical skills, 
or opportunities for performance • Young ^idulte are presumed to be at an 
a'dvantage in many situations of vocational aqd social consequyce / becattise^ 
of their greater learning efficieno^ and rooter performance (Arenberg & 
Robertson, 1977; Welford, 197f). It would seem quite reasonable there- 
- fore to define functional^ age* in terms of learning ability as well, as 
performance functions. If decremental age changes* are fairly limited, 
and differences in performance between young and old ofterf'predomiyitly 
a function of obsolescence rather than decrement on critical behavior 
it>may then be mdre important to know the capability .of individuals ^ ' ' 
to learn rtew or relearn old'skiXls, than to worry about a particular 
performance level. « . • . , . 
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> . lijhatrvariables^ Should be Measured J^ge Func-bions f ^ "-^ 

* \ ' When age furfcti^ns are to- be applied to retirement issues we must ' 

thep ask whether we wish J;o construe* mea4ureaent batteries which will 

provide general estimates of the relatii/e- s^ate of the Individual or 

whether we wish to* predict his relative performance under specific ^ 

\ ^ 
vocational or*other life-role circumstances. The first question is 

.'.concerned with. the issue that a minimal relative level of certain basic 
psycho-physiological functions may be required in any situation of 

. social siga^iccuice before adequsite performance may be possible. 

But such Necessary ^level of function may not be sufficient to predict * • 
adequate performance* in specific situations. W6 will therefore 
consider some rea^OnalJle aopi^aches to defining classes of variable^ / 
that might yield "jiece^sary*" functions, and then describe a possible — 
approach to the. determination of' variables which are ^'sufficient'* to 
deal with jsnecifip classes of situations. v 

Classes of Variables Suitable for Generalized Functions , / 

PHysiological or, more specifically nervous system integrity is 

f " 

assumed to be rel^teW to behavioral .'competence and some.d^ta to that 

effect are available. But numero|i3 older persons are found to maintain * » 
considerable behavioral competencf^ in ^pite of serious physiological 
stress (e.g., a CVA) , while oth^s show substantial behavioraj. deterior- 
ation with little^ identifiable j^hysiologicar pathology. 



Blood pressure provides an illustration of a physiological 
measur^e which is thought to be itoportant/f6r functional qapacity. 
It may,' however, be tmportant for a varietur of reasons depending on ' 
Wie^odel of functional age held by the * examiner . It would be a rele- 
vant measure^fqr persons, interested in lif*e expectancy (models 1.4 2). 
rise |in blood pressure with age<has been reported (model 3) though 
the contributions of age per se and the in<?reaseci incidence of caVdio- 
vascular pathology in advanc^^age havf /lot been fully sorted Vjut. 



Inclusion in a profile to^Jie compared .with a peer or ^feal young age 

(mcWel 4) wojjld b% useful> however, only as. profile characteristics 

are related to behaviors of interei^t. Only models 5 and 6 which re- 
's • : ' * . ^ ^ 
spectively propos^^a pij'ofilp or a description pf^a person's ability " - 

to iearn or adapt compared with an optimal or necessary functional *^ 
level would seem to encourage an exploration of basic physiology- 
behavior* mechanisms . 

Correlational studies hav© suggested the relevance of blc^d pres- 
sure to behavioral competence (Birren & Spilth, 1962).- A history of 
hypertension has been correlated with reduced scores on tests of cog- 
„nitiv£ function (Spieth*, 1964). Further, ^increased scores on th^ 
Categories test ^ave been reported with reduction in blood pre^ure 
via biofeedback qf. persons suffering from hypertension- (Goldman et al., 
1975). On the other hand, slightly elevated blood pressure in elderly 
persons has been correlated with better performance on cognitive tasks 

(Vilkie & Eisdorfer,. 1971). 

* « • . * ^ 

Blood pressure is simply one example of a physiological measure,' the 
explication of whose importance ^o behavior would clarify its relevance 
as a measut'fe of functional efficiency. Correlational fetudies are avail- 
able which suggest %j^e importance of many other physiological measures * 

to behavior X3ee Table 1 for examples) and Similar explorations of pos- 

« 

sible mechanisms should be valuable. 

We would suggest, then, four classes of processes whose relevance to 
effective functioning are immediately recognizable and for which a^ least 
some central and autonomic measures 'are now available^ the four classes 
of fundtions arer^^orien^ing processes, control processes, adaptability, ^and 
speed. Central and autonomic measures which have been correlated with per- 
formance on taslfs which can be includ^ in each of these c&tegoried fre 
lifted in Table 1. .There is jnot sufficient time^ to discuss the relative , 
mei^its of each measure in this context. It will be notedg, however, that 



the central, measures are '-all evciketf potential measures; that is, Bhey. ' 
record brain activity time-delated to ^stimulus or respol^e oocurrance \ 
rather' than^ utilizing the spontaneously occurring EEG \cf. Marsh & Thomp^'on,' 
1977)» And, it is geherall)r^ accepted that evoked -potential measures reflect 
techniques of processing^^ali^^i^g or malcing decisions -on the basis of^ 
4nf6^ttion raXher th^n.Jple edfiteWt of the informatipn being handled . 
(Schwartz, 1976). The goal* o^ evoked potential mea3ureinent Vpuld be to 
^ssdss the relative Intactniss of persons' abilities to- deal with and re-^ 
spond to stiipulation from the environment; 

^ClassBS^of Variables Suitable for SpeoifiG SituiatLons . V^hen we# 
Iturn to funptions^ which may be of . more direct concern in industrial 
(McFarlaqd, 1973) or other coa4i)etency-irequirihg situatiorts w^ are : 
f^ced with ther general is3ues o"f external validity (see Schaie/ 1*976, 
for a(f broader discussion of* external validity ii^he development . . * 
context). Fi:^;*3t .of all, we must have t>etter understanding of ^e f 
classes of situations within which alder people are expected to display 
competence. A first attempt in this direction has recently been reported 
by Scheldt •'{1976) who •t^evelpped a taxonorny of competence relevant situa- 
tions in older individual^. This* taxonomy classifies situations in terms' 
of four fairly independent dimensions: social character* (social or non- ' 
social), activity level (high or low), 'commonality (common or uncommon), - 
and support iveness; (supportive or depriving). A Q-sort containing five 
prototypic situations-^or each of thV sixteen possible classes of situa- . . 
tions is available to he;Lp define the characteristift3 of a partiaular cri- 
iferion situation iTor the individual whose competence we are interested in^ 



ituatipr 

7^- 



Assuming the availability a method of identifying the character- 
istics of-the^ situation to tihich Ue wish to pjpedict, we must then select 
measurementj variables which are appropriat^ to the developmental level of 
the individuals to be tested. That is, we should not expect tasks which 
have construct validity?^N;,^ung adults to retain such validity for 
middle-aged or* elderly persons. And, we must be- surjgthat^Ur tasks 



-^measiina^ th^ cbnatructs^of iat^res.t rather than sitpply being measures of 
t€»t-taklng ability/ The \atter jproblem, incidentally will lead us to, , 
substantial increases i^, te^^-^^constructlon activity (for\example df new' . 
approaches s$e iC;r.auss:&;';^'hai^rJ9Y^ 1975). But^we must not Ig- 

nore eithel^ ^h^ >large>ar^ty qf measures which, have shown previous promise 



tions • m 



in functional' afeQ|,3^t^i€{^ in^i^SdudrtiPi^l contexts (sep •K^lleher *4 .ftuirk, 
1973). .Whafe^is at iBSufe^fier'or.'is that' such measures must be related. to 
classes of criterion sitaationa, and we must know much more than we now 
,do- 6n the task-b/-3it,u^tion interface before apjilicationrs of .functional, 
age, to societal concerns .sifch as, retirement becomes prdctieable. We will 
then be in a position to provide '^he student 'b-f ftnctioaal age with i [ 
catalog of psychometrically valid procedures, from which 'choice can be 
made^'of tfTose variables wMdh are optimal and thus ''sufficie^nt?* Tor the 
determination of age functions wlth'.respect to d,iscf*et7e criterion situa- 

S6me Concluding Remarks . Y , , ' ' * 

I b^ve attempted to summarize some different concepts- of^funCtional 
age and to note the methodological problems in applying th^se different . 
concepts. In my judgment it is now necessary to move from, functional age • 
notions which remind suspiciously o.f the early work on mental age to a^ • 
more sophisticated level which-will emphasize adult plasticity, individual^ 
differences in patterns of abilities, and wi'll lead to' the development of 
non-ehronoiogical esti/n^itea^ qf fTunction that will improve our capability 
of assessing -whether or not a given older perspn can maintain societal 
functions for their own and sjoxjiety's benefit. 
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Table 1. Classes of Genera lizable Functions 



4 



ClWs Qf Functioi;^ 
Orienting functions/ includinjf; 
simple arcJtisaOL/ differential 

r • 

sensitivity to, stimulus 
characteristics such as ^ 
different intensity 'levels, . 

Control functions, including.: 
' attentional/ inhibiti'onal 
* (dealing with distraction) , 

expectancies,, decision-making. 

jAdaptabili«^, including: ^ / ' 
learning and memory. 



* Ppssible Measures 

• 7 — ■ 7^ " * 

1;- Early components of evoked potent;ials 
Including laugmenting-reducing^^ 
contingent negative variat:ion (CNV) 




2, Later 'components of evc^^d potential?^ 
' including P300^ CNV-E waves; -heart 
rate^ changes; ANS/CTS synchrony. 



3v Classical confditibning^ habituation, 
and biofeedback using autonomic . . 
^d cortical measures. 



.Speed, including reaction time. 



4. Evoked potent \al latency and re- 

4 * 

covery na'asyL^s, timing components 
of ANS/Ot!S fty?ft:hroTiy.^ n ^ 



•13 




- References 



Arenberg, D., & Robertson, 'E.A. Learning. In J.t). Birren & K.W. Schale 
(Eds.), handbook ol ih£ psychology of ^ aging . New York: Van Nostrand- 
v.^einhold, 1977, pp. 1*21-4119. ' 

Bell; B., Rose'.'C.I^., & Damon, A. The Normative aging- study: An inter-» 
* disciplinary and longitudinal study of health and agings A&inSy 
Human DevelQDment . 1972, 1, 5-18. ^ " - 

Birren, J.E., & Spieth, W. Age, .respon3e speed an.d cardiovascular func- 
: tions, ' Journal of Gerontology . 1962, Jl, 390-391. 

Clark, J.W. ' The aging dimension: A factorial, analysis* of individual 
differences ..with age on psychological , and physiologi6al m^dsurement. 
Journal of Gerontology . 1950, Ji, 183-187. 

Dirken, J.M. (Ed.) Functional age .of industrial workers. Groningen, 
Netherlands: .Wolters-Noordhof f , 1972. ' ' ' 

Goldman, H.^ Kleinman, K.M., 5now, M.Y., Bidus, D.R., 4 Korol , B. Rela- 
tionship between essential hypertension and cognitive functioning: 
^ effects, of biofeedbacK. Psvchophysiology . 1975, J2, 469-573.- ^ 

Heron,, A., & Chown, S. Age and function . LoAdon: Churchill^ 1957. 

Jalavisto, E.,. Lindquist, C, & Makkonen, T. Assessment of biological 

V ( 

agell^t-Wehtal and neural factors in longevity^ Annales Academlae 
. Soientiarum Fennicae . 1964, Ml, 3-20. " ^ 

Kelleher, C:H., & Quirk, D.A. Age, physical capacity gmd work: An^anno- 
^ tated bibliography. Ihdustrial Gerontology . 1973, J5.,»80-98. 

Krauss, I.K., & Schaie, K.W. Errors in spatial rotations* in the elderly, 
paper presented at the Annual Meeting of the American /sychological 
Association, Washing tofi, 19T6. > 

Maf^^>/G.R., & Thompson,, L.W. Psychophysiology of aging. In J.E. Birren 
& K.W. Schaie fEda.)^ Handbook of the Dsvchology ef ^ging. New York: 
Van Nostrand-Reinhold, 1977, PP- 219-248.^ ^ 

McFarland^ R.A. The need* for functional age metisurement in indtistrial 
gerontology. Industrial Gerontology. 1973,11, 1-19-, 



Schaie, K.Vl. MetHodplogl^al problems in descriptive^developmental re^arc'h 
on adulthood and agin]^» In J.R/Nesselroade & H.W. Re^se (Eds.)*, Life- 
span develpt^mental psy^ohologv: HftthodologLcal issues. New Yo?k: • ^ 
. Academic Press, 1973, [pp* 253-280. - * 

Schaie, K.W.^ Research strategy in developmental huban behavior genetics. 
IriK.V. Schaie, E*y* Anderson, G*E. McCleam & J* Money (EdsJ, Develop-- 
O mental human behaylor - Genetics > - Lexington, Mass^: D.C* Heath, 1975,< 
pp^ 205-220; 

Schaie, K»W. External validity in the assessment of intellectual develop-^ 

ment in adulthood k Paper presented at the Annual Meeting of the Ameri- 

can Psychological Association, Washington, 1976^. 
Schaie, K.M. Quasi-experimental designs in the' psychology of aging* In 

J.E* Birren & K.W. Schaie (Eds.), Hanllbobk of the psychology of aging . 

New York; Van Nostrand-Reinhold, 1977, PP* 39-58 • 
Schaie, 4 Gribbin, Adult development and^agijig. Annual Review of 

Psychology . 1^75., 65-96. ' , ' . 

5chai|, K.W., & Schaie, J*P. .Concepts and criteria for functional age. 

Proceedings of conference on "Aging :NA challenge for science and social 

policy." Institut de la Viey Vichy, France, 197J. ^v' 
Schaie, K^^., 4 Strother, C.R. , Cognitive and personality variables in^ coll^g 

graduates wf advanced age. In G.A. Tailand (Ed.), Ratgan behavior and 

^ging: Recent advances in research and theory . New York: Academic 

Press, 1968, pp. 281-308. ^ 
^cheidt, R.J. A taxonomy of situations for the aged: Generating situa- 

ti6nal criteria. Paper presented at the Annual Meeting of the American 

Psychological Association, Washington, 1976. ' . 
Schwartz, M. Aver^aged evoked responses and the encoding of perception. ^ 

PsyQhophvsiology . 1976, J3, 546-553- ^ > 

"Sinott, J. p. Everyday thinking and Piagetian opera ti^ty in adults. 

Human . Development . 1975,. Ji, 430-443- - *> 
Spaeth, W.i Cardipvaacular health status, age and .psychological performance. 

Journal of Qyontblogv . 196U, l£, 277-28U. • 



Tami51in, A.R. Quantiitative aspe^ts^ of the relationship of biological measure 



ments to aging processes/ Journal of Gerontology , 1959,;^, 13^-155- 
Wei ford, A.T; Motor performance. In J.E.^Birren & K.W. Schaie (Eds.), 



Handbook- of thQ psyehologv of aging . Ndw York 'Van Nostrand-Reinhold , 
' 1977, W-^^50r496.» ... . 
Hilkie, P., & Ei^orfer, C. Intelligence and blood pressure in the. aged. 
Science , 1971, ilZ, 959-962. • • • 



r 



X 




